The rapid growth of population aging makes providing adequate long-term care (LTC) services for the elderly a serious social dilemma in China. Thus, it is necessary to carry out a theoretical discussion on the LTC service needs of the elderly and find out their influencing factors. With four regions of the middle and upper reaches of the Yangtze River as the sample case, this study aims to explore the factors that affect LTC service needs of the elderly in the frame of the latest Anderson Model, which added psychosocial factors to predisposing characteristics, enabling factors, and need factors in the old version. Some interesting results have been found, for example, self-image evaluation is composed of several factors such as general physical health, attitude towards life, or psychosocial states. Finally, sub-analyses-namely, by age, by gender, and by educational level-were carried out since the choice of different long-term care service patterns is related to different age/gender/education groups.
Introduction
The aged tendency of population is becoming a major challenge for many countries including China. According to CHFPY (China health and family planning yearbook, 2017), people aged 65 or above was about 88 million (close to 7% of the total population) in 2000. However, in 2016, those people raised to 150.03 million, which is over 10.8% of the total population. The rapid growth of population aging makes providing adequate long-term care services for the elderly has becoming a serious social dilemma. For predicting the needs and costs of LTC (long-term care) services for the elderly, it is necessary to carry out a theoretical discussion on the LTC needs of the elderly and find out their influencing factors [1] .
Current Situation of Long-Term Care in China
Informal and formal long-term care services coexist and replace each other [2] . Informal care, mainly supplied by family members, is the first choice in China with facing more and more challenges Informal and formal long-term care services coexist and replace each other [2] . Informal care, mainly supplied by family members, is the first choice in China with facing more and more challenges because of the changes in family structure or the information communication mode between children and the elderly. In the meantime, formal care can be provided in the form of community-based care or institutional care [3, 4] . In many studies, informal and formal care were often divided into three categories-namely, home care, community-based care, and institutional care. As shown in Figure 1 , the trend of specialization of long-term care service pattern is beginning to appear in China. The proportion of institutional care is increasing and making more and more progress [5] . Although home care still dominates. In terms of institutional care, the developed countries have established relatively advanced the aged care services system, the government has also introduced comprehensive policies to monitor the quality of LTC services. Compared with the developed countries, China's medical system security is still inadequate and only 2.72% of the elderly nursing home beds. Communitybased care, still in its beginning stage in China compared with developed countries, is becoming an attractive alternative due to the weakening of traditional family healthcare. Now China is facing the dilemma of how to solve this problem of limited economic resources and meet the increasing demand for services [6] . For reducing the nursing burden of the younger generation, some polices, or regulations aimed at elderly care have been published in China, such as the pilot of Long-Term Care Insurance (LTCI) policies (2016) [7] .
Notes: compiled according to the "2017 China long-term care survey report" (China Insurance Association) Figure 1 . Different service patterns of long-term care for the elderly in China in 2016 (the total proportion = 1).
Research on Benchmark Model: Anderson Model
To integrate the factors influencing the LTC needs of the elderly, most researchers adopted selfdesigned models [8, 9] while others used Anderson model [10, 11] . The Anderson model was originally proposed in the 1960s aimed to describe and foretell the utilization of medical services [12] . Nowadays, it has been widely used to study the actual or expected use of services by the elderly [13, 14] .
The early forms of the Anderson model consist of three factors: predisposing characteristics, enabling factors, and need factors [15] [16] [17] [18] . Predisposing factors are those that predate illness but may affect behaviors related to the use of long-term care, such as gender or age. Enabling factors for promoting or inhibiting the use of services in the event of disease; such as family support, insurance, etc. Need factors highlight perceived and actual nursing needs that have a direct impact on long-term care service utilization. With the parallel development of psychosocial factors in the field of LTC 
To integrate the factors influencing the LTC needs of the elderly, most researchers adopted self-designed models [8, 9] while others used Anderson model [10, 11] . The Anderson model was originally proposed in the 1960s aimed to describe and foretell the utilization of medical services [12] . Nowadays, it has been widely used to study the actual or expected use of services by the elderly [13, 14] .
The early forms of the Anderson model consist of three factors: predisposing characteristics, enabling factors, and need factors [15] [16] [17] [18] . Predisposing factors are those that predate illness but may affect behaviors related to the use of long-term care, such as gender or age. Enabling factors for promoting or inhibiting the use of services in the event of disease; such as family support, insurance, etc. Need factors highlight perceived and actual nursing needs that have a direct impact on long-term care service utilization. With the parallel development of psychosocial factors in the field of LTC service needs of the elderly, the research on the utilization and needs of health services continues to develop, and the Anderson model continues to evolve. Bradley et al. found that, although the Anderson model includes 'faith', there is limited attention paid to the social psychological factors: "these factors for chronic and acute care maybe even more important, because the LTC aid and conventional personal tasks involved, who may have specific knowledge and strong attitude" [19] , it conforms to the program's theory of social psychology behavior. Bradley et al. focused on expected, rather than the actual, use of an extended version of Anderson model. Considering the importance of psychosocial factors in a given cultural context, psychosocial factors were included and tested in the study of factors, influencing the expected use of care services by the elderly and caregivers [20] .
In the latest version of Anderson model, three aspects were included in the psychosocial factors: (1) social patterns; (2) attitudes and awareness about the performance of LTC services; and (3) the ability of people to perceive influences on their long-term care choices [21] . Referring to some earlier studies on psychosocial factors in LTC service needs research, intergenerational relationships, unmet needs for nursing services, self-image evaluation ( Table 1) corresponding to social patterns, attitudes, and knowledge were chosen as the psychosocial factors of the elderly [22] . [35] The traditional image of the elderly is now being questioned
Wei & Li (2013) [36] Negative self-image evaluation that makes the elderly tend to restrain themselves and not express their needs
The purpose of this study is to explore the factors that affect LTC needs of the elderly in the frame of the latest Anderson model, which added psychosocial factors to predisposing characteristics, enabling factors, and need factors to the old version. In addition, as shown in Figure 1 , the choice of different long-term care service patterns is related to different age groups. So, we did three more sub-analyses-namely, by age, gender, and educational level.
Materials and Methods

Data Source
Since there are few contents involving LTC in the research database such as China Health and Retirement Longitudinal Study (CHARLS) [37] , we conducted our own case research in four regions-namely, Chengdu, Chongqing, Guizhou, and Hubei province-which are the main representative regions in the middle and upper reaches of the Yangtze river. We adopted telephone survey, WeChat and QQ group survey to investigate the needs of LTC among the elderly in Chengdu, Chongqing, Guizhou, and Hubei province. The survey, conducted by the Chongqing Technology and Business University from March 2018 to December 2018, consisted of about 15 questions (please note that some variables were not included in the empirical analysis due to too many missing values) that took interviewees about 10-20 minutes to complete, and 1787 samples were recovered, of which 1308 were valid and over with a response rate of 73.1% excluding missing values. Online or verbal consent was sought from interviewees before the survey and no need for ethical approval. All investigations are conducted anonymously to respect privacy.
The sampling process consists of three steps as follows: (a) setting up a sampling framework for each region's administrative district; (b) any district was subdivided into census districts and listing all the elderly residents in each affected district; and (c) the investigators recruited the elderly in each block using a random sample method.
Multiple logistic regression was selected to examine the relationship between underlying factors and LTC service needs of the elderly. The latest version of Anderson's model was incorporated into the logistics model by adding predisposing characteristics, enabling factors, need factors, and psychosocial factors. In the control of the first three groups of variables, the hierarchical model was adopted to analyze the susceptibility, initiative, and demand of each factor. Besides, the needs for LTC was stratified by gender, age, and education with multiple logistic regression analysis to further explore the differences of influencing factors among different groups (male and female, young and old).
Measurement Method
At the beginning of the questionnaire, we first briefly explained the basic concept of LTC to the interviewees (long term care is continuous care over a long period of time for people with chronic illness, such as cognitive impairment, or impairment, known as functional impairment), and then start asking questions.
Our paper measured LTC needs in older adults with a simple question: "which LTC way do you want to choose?" Alternative answers were: 1 (home care), 2 (community-based care), and 3 (institutional care). Based on the Anderson model (the latest version), the study evaluated four independent variables sets: predisposing characteristics, enabling factors, need factors, and psychosocial factors. Many implementation processes and methods refer to the previous research literature, such as Fu et al. [38] and Xu et al. [37] .
Predisposing Characteristics
These included age (Below/above age 69, question: How old are you?), gender (female/male, question: What's your gender?), education level (Below Bachelor's degree/Bachelor's degree or above, question: What is your highest learning experience?), as well as marital status (married or not, question: What is your marital status?). In order to master the differences between different areas, the study also set "regions" (1 = Chongqing, 2 = Guizhou, 3 = Hubei, 4 = Chengdu). Unlike Fu. et al. [38] divided education level into primary school or below, junior high school or senior high school, and College or above, we divided it into below Bachelor's degree and Bachelor's degree or above considering the higher and fast improved education in China in the last 40 years.
Enabling Factors
It is included: income level (question: Which of the following is your annual income?), quantity of children (question: How many children do you have?), and frequency of connection with children (question: How often do you contact the child?). Individual income or quantity of children was measured by continuous variable method.
Need Factors
The need factor consists of two variables: IADL (Instrumental Activity of Daily Living) and quantity of chronic diseases. some sub-items of IADL were evaluated by daily life activity scale. The quantity of illnesses was calculated by question as follows: "how many chronic diseases do you have?" Higher scores represented interviewees who had more illnesses especially chronic diseases.
Psychosocial Factors
Psychosocial factors include variables as follows: intergenerational ties, unmet needs for LTC, and self-image evaluation. (a) Intergenerational ties were measured by the following question: "How are you getting along with your children?"(answer: 1 = very poor, to, 5 = very good). The higher the score, the closer the intergenerational relationship. (b) Unmet needs for LTC were evaluated from four aspects: living surroundings, medical treatment and spiritual life. The question" Do you need the following care services" is multiple choice (0 = none,1 = only one, 2 = two, 3 = All of them). (c) The assessment of aelf-image referred to Bai et al. [39] , who came up with the Chinese version of the Self-Image of Aging Scale. A higher score meant a more positive self-image. Table 3 presents the relative risk ratio of Multiple Logistic Regression model for LTC demand, divided into induced predisposing characteristics, enabling factors, need factors, and psychosocial factors. Take community-based care as an example, it is more possible to choose home care when more confident self-image evaluation (OR = 1.0783, p = 0.0220). Table 3 , the elderly aged 70 or above preferred home care (OR = 1.1287) to community-based care. Marital status is an important factor, the preference for institutional care among the elderly with currently not married is particularly strong (2.4801), which is very consistent with the reality. Surprisingly, the effect of income on long-term care pattern is very small (1.0227; 0.9996). In terms of need factors, people with more chronic diseases more prefer institutional care (1.0899). In terms of self-image evaluation, the elderly with higher self-image evaluation have a lower preference for community-based care, which may be related to the fact that Chinese elderly people pay more attention to 'personal face' (personal dignity) and do not want to show their shortcomings to others, especially those around them.
Results
Statistical Characteristics Analysis
Multiple Logistic Analysis
An interesting phenomenon is that the differences between the four cases regions are very obvious. For example, compared with Chengdu, Chongqing has the highest preference for institutional care (1.3030), while Guizhou has the highest preference for home care (1.2782). These may be related to the level of economic development in different regions and the degree of market opening to the outside world. Table 3 also reveals the model changes among the four regression models. According to the demand of LTC, four kinds of multiple logistic regression models are established. The change in model fitting is calculated. Inducers have the greatest explanatory power for LTC demand differences (pseudo-r2 = 0.0861). The addition of enabler increased the interpretation capacity by 2.7% (chi-square = 98.6076). After adding the demand factor, the improvement was 1.2% (chi-square = 110.039). The joining of psychosocial factors improved by 2.7% (chi-square = 136.5735).
Sub-Analysis by Gender, by Age, and by Educational Level
To discover the gender differences already exists in the factors influencing LTC needs, more models were used in this study, and the key regression of LTC needs was carried out.
There are some differences between male and female independent variables in Table 4 . Regional differences, number of children or Self-image evaluation are the three remarkably correlated factors of family care preference for male, while regional differences and unsatisfied nursing service demand are the two significantly correlated factors of family care preference for female. Region, frequency of contact with children, Self-image evaluation and intergenerational relationship are the potential factors influencing the preference for the male interviewees, while marital status, regional differences and unmet care service needs are the important factors for female interviewees. In term of age differences in the influence factors of LTC demand, the results of interviewees aged 60-69 (young) and above 70 group (older) shown in Table 5 . Education level, regional differences, and unmet medical service needs are the factors most significantly connected with preference for home care in the young group, while the number of children and self-image are the most important factors in the older group. As shown in Table 6 , from the view of predisposing characteristics, the elderly with Bachelor's degree or above prefer institutional care to community-based care or home care. In term of regions, Chengdu, Chongqing, Guizhou, and Hubei have similar performance, but Chongqing shows the highest preference for institutional care and Guizhou was the least obvious, which may be related to the level of regional economic development or the degree of opening to the outside world. Finally, psychosocial factors, especially unmet care service needs (institutional care vs. community-based care, 1.9558) and self-image evaluation (institutional care vs. community-based care, 1.1796), have a prominent effect on the choice of the elderly with Bachelor's degree or above compared to the elderly with below Bachelor's degree (1.0848; 1.5245). 
Discussion
This study used the latest version of Anderson's model to explore the LTC needs of the elderly in China. We added psychosocial factors to predisposing characteristics, enabling factors, and need factors in the old version. From the sample selected from the main representative regions-namely, Chengdu, Chongqing, Guizhou, and Hubei province-in the middle and upper reaches of the Yangtze river, there were some important findings.
Firstly, predisposing characteristics play a very important role. Many factors were analyzed, for example, we support the effect of marital status as many other studies [40] . Marital status is an important factor, the preference for institutional care among the elderly who are currently unmarried is particularly strong (2.4801), which is very consistent with the reality. The discovery of regional differences may be affected by the diversity in the geographical situation, economic development, and cultural background of the four sampled regions. For example, compared with Chengdu, Chongqing has the highest preference for institutional care (1.3030), while Guizhou has the highest preference for home care (1.2782). These may be related to the level of economic development in different regions and the degree of market opening to the outside world.
Secondly, in terms of enabling factors, the research results are consistent with other research results [41, 42] . The elderly people who are close to their children are more likely to "age in place" regardless of whether they receive family care or community-based care. As shown in Table 3 , when them contact infrequency with children, the proportional relationship respectively was 0.7150 (home care vs. community-based care) and 2.5756 (institutional care vs. community-based care), but when they have some contact with children, the proportional relationship will be increased to 1.4532 (home care vs. community-based care). In fact, even community-based care services need to be complemented by viable care provided by family members. Because the unity between the elderly and their children is a key factor to enable the elderly to continue to live or 'age in place' in a familiar living environment. Surprisingly, the effect of income on long-term care pattern is very small (1.0227; 0.9996).
Thirdly, in terms of need factors, people with more chronic diseases more prefer institutional care (1.0899), which contradicted some research results [43] . It may be due to the restricted number of IADL and the disease in the sample, indicating that most interviewees were in good health. The elderly who choose community-based care were more likely to show unmet needs for care than those who choose home and institutional care. On the one hand, the limitation of community nursing sources limits the fulfillment of the elderly with community nursing sources and LTC needs unmet. On the other hand, the elderly who choose community-based care are more possible to show the needs of community-based care than those who choose home care.
Fourthly, the role of psychosocial factors in elderly LTC service needs was abundantly demonstrated in this paper: Following to control the other three groups of factors, the variance of 2.835% can be explained by psychosocial factors. This confirms the significant role of psychosocial factors in influencing LTC needs, consistent with previous research results [15] . Meaningful correlations between psychosocial factors and LTC service needs indicate something. Table 3 also reveals the model changes among the four regression models. According to the demand of LTC, four kinds of multiple logistic regression models are established. The change in model fitting is calculated. Inducers have the greatest explanatory power for LTC demand differences (pseudo-r2 = 0.0861). The addition of enabler increased the interpretation capacity by 2.7% (chi-square = 98.6076). After adding the demand factor, the improvement was 1.2% (chi-square = 110.039). The joining of psychosocial factors improved by 2.7% (chi-square = 136.5735). In terms of self-image evaluation, the elderly with the higher self-image evaluation has the lower preference for community-based care, which may be related to the fact that Chinese elderly people pay more attention to 'personal face' (personal dignity) and do not want to show their shortcomings to others, especially those around them. Self-image evaluation is composed of several factors such as general physical health, attitude towards life or psychosocial states [39] . People who have positive self-perceptions about their physical health, attitudes to life, and social status recognition mostly think they have the ability of taking good care of themselves, are more active to involve social interactions, and therefore willing to accept home care. In traditional Chinese cultural values, the elderly attach great importance to the views of the society or others on them. They will try their best to show better aspects to the outside world, and whether they can be taken care of by their families is one of the important aspects.
At the end of the empirical analysis, regression analysis by gender/age/educational level group was conducted in order to further examine the differences in factors affecting LTC service needs in the elderly. (a) From the perspective of gender, it is a difference in the mainly influencing factors of LTC service needs for men or women among the elderly. As shown in Table 4 , taking marital status as an example, the difference between male and female is significant when them currently not married (OR = 1.4080 and 4.1832 in institutional care vs. community-based care). The role of men or women in social construction and the gender division in labor market may help to clarify the LTC needs of elderly people affected by gender differences. (b) In terms of age, the influencing factors for the two-age group (age in 60-69 and above 70) are completely different. This may be because in China, the life expectancy is about 75, the elderly over 69 years may detect the urgency of the demand for LTC while the elderly under 69 years think this demand is more distant. (c) From the view of educational level, psychosocial factors-especially unmet care service needs and self-image evaluation-played an important role in the choice of the elderly. Unmet care service needs (institutional care vs. community-based care, 1.9558) and self-image evaluation (institutional care vs. community-based care, 1.1796), have a prominent effect on the choice of the elderly with Bachelor's degree or above compared to the elderly with below Bachelor's degree (1.0848; 1.5245).
Conclusions
The growing trend of an aging population stressed the urgency of the task in the fund collection of long-term care (LTC) services for the disabled elderly. This research, though based on findings in the Chinese context, could afford a reference value for other countries, especially those that similarly emphasize familial relationships.
This study aims to explore the factors that affect LTC needs of the elderly in the frame of the latest Anderson Model, which added psychosocial factors to predisposing characteristics, enabling factors, and need factors in the old version. In fact, few researches studying the role of psychosocial factors in influencing factors of LTC needs of the elderly and testing educational-related differences in this subject in China. The sample is selected the main representative regions-namely, Chengdu, Chongqing, Guizhou, and Hubei province-in the middle and upper reaches of the Yangtze river. It found some interesting phenomena, but the results may be slightly inaccurate due to the selection of regions and the design of questionnaires, which needs to be further improved and deepened in the future research. In addition, we did three more sub-analyses-namely, by age, by gender, and by educational level. They are useful supplement, but perhaps more factors, such as health insurance purchase status or long-term care insurance (LTCI) purchase intention, can be taken into account in future studies. 
